Proteomic and redox-proteomic study on the role of glutathione reductase in human lung cancer cells.
Glutathione reductase (GR), a cytosolic protein, plays a vital role in maintaining a correct redox status in cells. However, comprehensive investigations of GR-modulated cellular responses, including protein level alteration and redox regulation, have yet to be performed. In this study, we cultured a human lung adenocarcinoma line transfected with empty pLKO.1 vector as a control, CL1-0shControl, and its GR-knockdown derivative, CL1-0shΔGR, to evaluate differential protein level alteration and redox regulation of these two cell lines. We identified 34 spots that exhibited marked changes in intensities, and 13 proteins showing significant changes in thiol reactivity, in response to GR depletion. Several proteins involved in redox regulation, calcium signaling, cytoskeleton regulation, and protein folding showed significant changes in expression, whereas proteins involved in redox regulation, protein folding, and glycolysis displayed changes in thiol reactivity. Interestingly, GR knockdown induces peroxiredoxin-1 overexpression in the air-exposed tissue and high oxygen consuming tissue such as cornea and liver, but not in the low oxygen consuming tissues such as breast and uterine. In summary, we used a comprehensive lung adenocarcinoma based proteomic approach for identifying GR-modulated protein expression alteration and redox modification. Based on our research, this is the first comprehensive proteomic and redox-proteomic analysis used to investigate the role of GR in a mammalian cell model.